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Sigeru Daigobo* : Paper chromatographical studies on the 
hybrids and their putative parents in the Japanese 

Polystichum polyblepharum group 

0#©4 /xSi Polystichum polyblepharum group icJb’V'T, Lf-fS26 © g 
Ofrffl, 1964, 1969)o 

■© IS?^ $ JutV' 2> 0 roV' x Id:, H 

-otfbti&L Q&H, 1964, 1970, *'!£&, 1967), 

(H#., 1968) 0 WM©¥!l5E'te:oV'T«, 4-0 

i2:5 mmmt k m s a #y* l 0 #<©i§4, ^w^osi^fcioT 

t £' it< &V'L, #1;T:'©|t®b7£-f5g^7j; 

i in 4 jWMfI©^K:#p •£ < Hff £ 5 

ft&Mi&ftjrcfcV'i, 7c£ x.^Wire©IMl"e4 f!]#©oit r < v> 4 ©#|±jt < 4 
U $£>{c, £ p »)2f9J8(foJflLV'%o^ 

< &5> 0 £©£ p 1 o©#£fe£ LX, 

# Pc 57 ©JrfcK7M4& T4 o 9 , % 2, 3 © pJV~y^~ 

^fCV'S,, ■4£.“e, 4/^©IlfKCOV'T, 
m^^©Wigat#7E©«©7t^|g^^ P )H^T^7c 0 

H«©4 / flo) t,|1^0 a 13 

S2gl26|i^tf, t)t 0 ^cie, R#ltfl#/lTt!i7i: £" 

r £ 5Pc57©it© &#i;LT, 2 #1)11*1 Km.%LtzpmUU trL7c 
^#©5 SrofrfcfgSrfch&t L, tT^lfe©S7j;S iifttoV'ti 

-<7c 0 £7c, ffil&^JfiHSI^T?©Jt®!i p £ t £ t, #|I£ % 

#© p &3&0[5&WcMlt©M 0.1 g £l^tf4£ L7c 0 ^ p, ^ j.^ }4> 4.^ 

tM / f'l'>77 ©Pc 57HI#SiDT^vTf^S £ fdi©J^©L7c 

‘Smith & Levin (1963) £ Scora & Wagner (1964) ©#i#£r#d|-{c L 7c 0 
4 0.1 g © ID# 14,44 & 1 7? / <-/i' 1% #Dn;£7ci#it 2 ml #f£||fjipe 30 0# 

fslititt, 4©iFit##4#iP$l No. 50 (10x40 cm) £#v\ v"A / -,u : g£g§ : 7^= 

* Botanical Institute, Faculty of Science, Tokyo University of Education, Tokyo. 
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4:1:2 KX-oX, 20 ftffl (mffimM 25 cm KZhk-tz) ±#j£“C-&/S|§ 

Lfc, UVIlt, 75UV4oi 

=j§-7. T "j Hf£, %c<J> 

!©$£•«, tB 

'/£-, f}, E(OX 0 ?X^WXh%<DfrWM%foX\f't£\s'i£, 

Hegnauer (1962) \ct. ^J&ftK^'XCDU^M^MO^Wifefrib^Xr 

? p pt ff >v'y F'£>SW'i'7 7 tHV X. LXfi^lb^o LfrL, 7 p p >f 

/u '> Fft 4 / r I C^51 i UTlit V' fj;C i tit fc !) (Egffl, 1951,1952, 

fill, iXffl, SfS, 1961), -< /xMfc'iEBvxyvy-'ymxtD^ffl (;f:^, 1956) 

fti’mitt, C Lt7 7t:y 4 K'£ftPJ$fx6c 

K£ltl&$WLT, 8 ocdx*°s, h&|$giJL 
7t 0 ^&0!RM8[Sf Table 1 ^1% ffKlX*V 1 No. 3, 4, 5, 8 fit $18 ft & ft “C 
t, V'<o^©Jia©MlK«^H:.^>S:j®^iSfc^S 0 - —#1 £ 7mxt^HO- 

% isfjj th © « atsi$»ofc 0 

Table 2 « 13 g 2 M }CoV'T#&frfc^&££»;fc%0^£>£o4HIS£ 1 i> /igJ4 
td±5iiV'l4Sae>e>^^ofe 0 $>%>&, p. fibril- 

losopaleaceum, P. tagawanum, P. otomasui &£', *9 HfcSfSIIl'lWI 

D4: 5 f), / x'M<D MB‘&%fc$:LX 


Table 1. Components obtained from the paperchromatogram 
patterns in P. polyblepharum complex. 


Spot 

No. 

UV 

UV (NH) 

NH ■ 

Rf. 

1 

faint blue 

bluish green 


0.85-0. 65 

2 


faint yellow green 


0. 70-0. 60 

3 


blue 


0. 65-0. 55 

4 


yellow, yellow green 

yellow 

0. 65-0. 50' 

5 

blue 

green 

yellow 

0.-60-0. 50' 

6 

faint blue 

pale green 


0. 55-0. 40 

7 

pale green 

yellow green 


0. 40-0. 20 

8 


reddish brown 


0. 30-0.10 


Extracted with 2 ml of 1% metanolic 1 N HC1 for 30 hours, from 0;1 g 
of powdered pinnule. One-way ascending solvent system, n-butanol/acetic 
acid/water (4:1:2 v/v), Toyo No. 50 filter paper. Developed 25 cm at room 
temperature. 


— 6 — 



September 1972 


Journ. Jap. Bot. Vol. 47 No. 9 


263 


8^<D!&A&, Ltf'L, 

5 K IT 1 MiCO §• 10—30 o 

T £ © =fc p fURl <£ <5 ill© L 7c 71 h. b, $> 5> VT'i^jjSc JJ© ft JibS ^"li" £, ■ 
4>< <h 4© < ■ofa<D% filSfCib'V'T, IIS © M SfJ Si © —iyj <h LTO ^M±P l Wb h 
S 2> 0 

Table 3 }t 26 ||flJCO©T#£;Sfc^||g:4 <h fefc %-©“e&5 0 * 

1 ft'pt£\'tzfr\z_%r < ©IlStfMftfcT “5 & fiSt^^Sr^LTV'-Sds, — 
'OJ®^Sr^64i:i#oM(Rl^f i e>^5 0 fl*icov^T^lf, Jf5W£ 

h j&s, V'5V'5&3l:b 

mltv' 5 0 t^u t<, 

it§f3Sr©$rL© **•-;/ i ^^!±',$^^^ofc 0 
V" 1 < oA>© lift IC.JoV'T, ^Hu >&> £> & 5) T V 'E © JLij £ o 1J 7c±~C © C. i: K ts. 5> 7 5 , 
£©©-©- tr p -t 1 jS^WISfl© 


Table 2. Distribution of the components 
in normal species and varieties. 


~- Spot No. 

Species — ^ 

1 

2 

3 

4 

5 

6 

7 

8 

A P. ohmurae 

+ 

+ 

+ 

— 

+ 

— 

+ 

+ 

B P. brawnii 

+ 

+ 

+ 

- 

+ 

+ 

_ . 

+ 

C P. polyblepharum 

. + 

+ 

+ 

- 

+ 

+ 

+ 

- 

D P. polyblepharum 
var. scabiosum 

+ 

± 

± 

_ 

+ 

± 

±. . 

_ 

E P. makinoi 

+ 

- 

+ 

- 

- + 

■ ± 

± 

- 

F P. ovatopaleaceum 

+ 

- 

+ 

•- 

+ 

- 

+ 

- 

G P. ovatopaleaceum 
var. coraiense 

± 

+ 

+ 

_ 

+ 

_ 

± 

_ 

H P. retrosopaleaceum 

+ 

+ 

- 

- 

+ 

± 

+ 

+ 

I P. pseudomakinoi 

+ 

- 

+ 

+ 

+ 

+ 

+ 

- 

J P. longifrons 

+ 

- 

- 

+ 

- 

- 

+ 

+ 

K P. fibrillosopaleaceum 

+ 

+ 

- 

+ 

- 

+ 

+ 

- 

L P. tagawanum 

+ 

± 

- 

+ 

- 

+ 

+ 

- 

M P. igaense 

+ 

+ 

- 

+ 

- 

+ 

+ 

- 

N P. otomasui 

+ 

- 

- 

+ 

- 

+ 

+ 

- 

0 P. microchramys 

+ 

+ 

- 

- 

- 

- 

+ 

+ 


+ : present, — : absent, ± : absent in several chromatograms 
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mmmmm % 47 m 19 ^ 

P. ovatopaleaceum, P. ovatopaleaceum var. coraiense, P. retrosopaleaceum CO 

LK<V'tif^V' 0 (fU-f^Lfc Jlfii LX P.xamboversum, P.x 

inadae, P.x okanum, P.xshintashiroi, P.xtakaosanense 2MD 

0 cl © i x 44 -y h rai -t* 5 £, *©E W 5 * < t? t * 5 & 

^U^v> < Fig. 1 K P.xokamum (D$\\'&7jcLtzt)>, £©3flI4i P. 

retrosopaleaceum x P. tagawanum h P- ovatopaleaceum x P. tagawanum CO 2 M 

I,tf4l (*4©m DjfH) 

ttiYtX&v Y 8£\^filC&5£, 

.kl^afcSkbftTik t), »o § 5 S^fc &I LTf# 

S$thfc Q X jtf >x > 5 % 8 0 fCffiiT?# %>i£, 0.(0 P.X okanum 0$]lC%^ 

jtil^ s P. tagawanum 

Fig. 2 lei, P. fibrillosopaleaceum, P. longifrons, P. polyblepharum 

bO.(D 2>mT&om^MZLtz%(DX'fo%t)>, 

5 &#!l© lotS>S 0 

JiLh©$rl!^£>, $ 6>Kljfe?$;&:^!tfe;£&‘e© £ -4/ 




Rf 0.2 


0.4 

0.6 

0.8 

P. ovatopaleaceum 

F 


CD 


Ie)© 

CD 

P. retrosopaleaceum H 

CD 

CD 


ID 

CPC 1 J 

P. tagawanum 

L 


CD 

CD 

© 

me i j 

P. x okanum I 

HxL 

CD 

CD 

CD 

© 

©CD 

II 

FxL 


CD 

fT") 

© 

©CD 


Fig. 1. Paper chromatogram patterns in P.x okanum and the putative parents. 




Bt 0.2 


0.4 

0.6 0. 

P. polyblepharum 

C 


CD 

© 

15 )® ©CD 

P. longifrons 

J 

© 

CD 


© CD 

P. fibrillosopaleaceum K 


CD 

© 

© ©CD 

P. x miuranum 

GxK 


CD 

© 

B© 1 XDCD 

P. x anceps 

Cxj 

© 

CD 

' 

§© ©CD 

P. x ohtanii 

JxK 

© 

CD 


© -©CD 


Fig. 2. Paper chromatogram patterns in P. polyblepharum and allied taxa. 
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Table 3. Distribution of the components in hybrids 
and their putative parents. 


Hybrids 

Putative 
parents and 
the crossing 

1 

2 

3 

Spot No. 

4 5 

6 

7 

8 

P. 

hakonense 

(lx J) 

+ 

- 

+ 

+ 

+ 

+ 

+ 

+ 



I 

+ 

- 

+ 

+ 

+ 

+ 

+ 

- 



J 

+ 

- 

- 

+ 

- 

- 

+ 

+ 

P. 

utsumii 

(Hx I) 

± 

- 

+ 

+ 

+ 

± 

+ 

+ 



H 

+ 

+ 

- 

- 

+ 

± 

+ 

+ 



I 

+ 

- 

+ 

+ 

+ 

+ 

+ 

- 

P. 

takaosanense 

(J XF, G) 

zb 

- 

+ 

+ 

± 

— 

+ 

+ 



F 

+ 

- 

+ 

- 

+ 

- 

+ 

- 



G 

± 

+ 

+ 

- 

+ 

- 

+ 

- 



J 

+ 

- 

- 

+ 

- 

- 

+ 

+ 

P. 

ongataense 

(F x I) 

+ 

- 

+ 

± 

+ 

+ 

+ 

- 



F 

+ 

- 

+ 

- 

+ 

- 

+ 

- 



I 

+ 

- 

+ 

+ 

± 

+ 

+ 

- 

P. 

miuranum 

(C XK) 

+ 

± 

+ 

+ 

+ 

+ 

+ 

— 



C 

+ 

+ 

+ 

- 

+ 

+ 

+ 

- 



K 

+ 

+ 

- 

+ 

- 

+ 

+ 

- 

P. 

amboversum 

(FxG, H) 

+ 

+ 

+ 

- 

+ 

± 

+ 

+ 



F 

+ 

- 

+ 

- 

+ 

- 

+ 

- 



G 

± 

+ 

+ 

- 

+ 

- 

± 

- 



H 

+ 

+ 

- 

- 

+ 

± 

+ 

+ 

P. 

titibuense 

(B xG) 

+ 

+ 

+ 

- 

+ 

± 

± 

+ 



B 

+ 

+ 

+ 

- 

+ 

+ 

- 

+ 



G 

+ 

+ 

+ 

- 

+ 

- 

± 

- 

P. 

microlepis 

(E xH) 

+ 

- 

+ 

- 

+ 

- 

— 

+ 



E 

+ 

- 

+ 

- 

+ 

± 

± 

- 



H 

+ 

+ 

- 

- 

+ 

± 

+ 

+ 

P. 

kunioi 

(B xE) 


- 

+ 

- 

+ 

- 

± 

+ 



B 

+ 

+ 

+ 

- 

+ 

+ 

- 

+ 



E 

+ 

- 

+ 

- 

+ 

± 

± 

- 
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Table 3. (continued) 


p. 

kasayamense 

(B x C) 

- 

- 

+ 

- 

+ 

- 

± 

+ 



B 

+ 

+ 

+ 

- 

+ 

+ 

- 

+ 



C 

+ 

+ 

+ 

- 

+ 

+ 

+ 

- 

p. 

iidanum 

(E x J.) 

+ 

- 

+ 

- 

+ 

- 

- 

+ 



E 

+ 

- 

+ 

- 

+ 

+ 

+ 

- 



J 

+ 

- 

- 

+ 

- 

- 

+ 

+ 

p. 

namegatae 

(Ex I) 

+ 

- 

+ 

- 

+ 

+ . 

+ 

- 



E 

+ 

- 

+ 

- 

+ 

± 

+ 

- 



I 

+ 

- 

+ 

+ 

± 

+ 

+ 

- 

p. 

kurokawae 

(E x F) 

+ 

- 

+ 

- 

+ 

- 

+ 

— 



E 

+ 

- 

+ 

- 

+ 

+ 

zb 

- 



F 

+ 

- 

+ 

- 

+ 

- 


- 

p. 

jitaroi 

(Cx I) 

- 

- 

+ 

- 

+ 

- 

+ 

- 



C 

+ 

+ 

+ 

- 

. + 

+ 

+ 

- 



I 

+ 

- 

+ 

+ 

± 

+ 

+ 

- 

p. 

shintashiroi 

(OxG, H) 

± 

± 

+ 

- 

± 

± 

- 

± 



G 

± 

-1- 

+ 

- 

+ 

- 

± 

- 



H 

+ 

+ 

- 

- 

+ 

± 

+ 

+ 



0 

+ 

+ 

- 

- 

- 

- 

+ 

+ 

p. 

inadae 

(C x F, H) 

± 

+ 

- 

+ 

+ 

± 

+ 

± 



C 

+ 

+ 

+ 

- 

+ 

+ 

+ 

- 



F 

+ 

- 

+ 

- 

+ 

- 

+ 

- 



H 

+ 

+ 

- 

- 

+ 

± 

+ 

+ 

p. 

anceps 

(Cx J) 

+ 

+ 

- 

+ 

+ 

+ 

+ 

+ 



C 

+ 

+ 

+ 

- 

+ 

+ 

+ 

- 



J 

+ 

- 

- 

+ 

- 

- 

+ 

+ 

p. 

hokurikuense 

(Hxj) 

- 

+ 

- 

± 

- 

- 

. - 

+ 



H 

+ 

+ 

- 

- 

+ 

+ 

+ 

H- 



J 

+ 

- 

- 

+ 

- 

- 

+ 

T 

p. 

ohtanii 

(J xK) 

± 

+ 

- 

+ 

- 


+ 

+ 



J 

+ 

- 

- 

+ 

- 

- 

+ 

+ 



K 

+ 

+ 

- 

+ 

- 

+ 

+ 

- 
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Table 3. (continued) 


p. 

okanum 

(L x F, H) 

+ 

■ ± 

- 

+ 

- 

+ 

+ 

+ 



F 

+ 

- 

H™ 


+ - 

- 

+ 

- 



H 

+ 

+ 

- 

- 

+ 


+ 

+ 



L ■ 

+ 

± 

- 

■ + 

- 

+■ 

+. 

- 

p. 

mashikoi 

(C x L) 

+ 

+ 

- 

+ 

- 

- 

+ 

- 



C 

+ 

+ 

+ 

- 

+ 

+ 

+ 

- 



L 

+ 

+ 

- 

+ 

- 

+ 

+ 

- 

p. 

izuense 

(E x L) 

+ 

± 

- 

+ 

- 

+ 

+ 

- 



E 

+ 

- 

+ 

- 

+ 

+ 

± 

- 



L 

+ 

+ 

- 

+ 

- 

+ 

+ 

- 

p. 

kiyozumianum 

(I XL) 

"i~ 

- 

- 

+ 

— 

+ 

+ 

- 



I 

+ 

- 

+ 

+ 

± 

+ 

+ 

— 



L 

+ 

± 

- • 

+ 

- 

+ 

+ 

- 

p. 

hitoyoshiense 

(I XN) 

+ 

- 

- 

+ 

- 

+ 

+ 

- 



I 

+ 

- 

+ 

+ 

± 

+ 

+ 

- 



N 

+ 

- 

- 

+ 

- 

+ 

+ 

- 

p. 

suginoi 

(L x N) 

- 

- 

- 

+ 

- 

+ 

+ 

- 



L 

+ 

±. 

- 

+ 

- 

+ 

+ 

- 



N 

+ 

- 

- 

+ 

- 

+ 

+ 

- 

p. 

kumamontanum 

(C x N) 

- 

- 

— 

+ 

- 

- 

+ 

- 



C 

+ . 

+ 

+ 

- 

+ 

+ 

+ 

- 



N 

+ 

- 

- 

+ 

- 

+ . 

+ 

- 


h LX, lcd 3: o 

butt, feDK®*, smfrbtmgmxfcfci'xi'Z ygm&w 

§i m x m 
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Summary 

For the determination of the interrelationship among the hybrid and 
its presumed parents, the Japanese P. polyblepharum complex was examined 
by the paper chromatography. Eight different spots were recognized in the 
chromatogram patterns. They were numbered according to the order of 
their Rf values, and are listed in Table 1. Table 2 shows the results 
obtained from 13 species and 2 varieties including the putative parents of 
hybrids and their allied species. Table 3 shows the results obtained from 
the chromatogram patterns in 26 hybrids, and those of their putative parents 
are also shown for comparison. Although these results may not always 
give positive evidence of actual hybridization, these chromatographical data, 
-coupled with morphological evidence, supported their postulated parentages. 

OtA'y^ K + ICOC'X ([JLillftr W) Takasi Yamazaki : On a cultivated 
Piper in Ryukyu 

P- hancei Maxim. CO^&fr'hX J| o.0 

P. hancei Li, 3 

F $SV'o 

VfzX.O\C, p. retrofractum Vahl Xhh a 

P. hancei h y^f-y 

©SfffeMT, 21 1 Maximowicz P. hancei 

Piper retrofractum Vahl, Enum. 1 : 314 (1804), C. DC. Prod. 16-1: 378 
(1869), Masamune in Sci. Rep. Kanazawa Univ. 2:111 (1953) pro parte, 
•excl. syn. P. hancei.—Piper officinarum C. DC. Prodr. 16: 356 (1869 )—Piper 
hancei Maxim, in Bull. Acad. Sci. St-Petersb. 31 : 94 (1886) pro parte 
specimen Ryukyu tantum, excl. China. Hatusima, FI. Ryukyu p. 217 (1971). 
Distr. Malaysia, Indo-China and Philippines. Naturalized in Ryukyu. 
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